Impairment of insulin secretion from pancreatic β-cell constitutes an important pathophysiological factor in the development of diabetes mellitus. and stimulatory different glucose concentrations. Pancreatic islets from Long-Evans rats were isolated by collagenase digestion. The concentrations of ions expressed in terms of islet protein in the homogenized islets were measured by using an ion-sensitive electrode based autoanalyzer. In the physiological medium, the islet content of all the four ions increased significantly in response to glucose with maximum level at 11 mM and no further increase at 20 mM. Initial depolarizing effect of glucose is due to reduction of K + permeability. The reduction of K + permeability by glucose in β-cell is a major step in stimulus-secretion coupling for insulin release.
Introduction
Diabetes mellitus is a heterogeneous metabolic disease, characterized by persistent hyperglycemia. The syndrome may develop due to inadequate insulin secretion (insulin deficiency) or defective insulin action (insulin resistance) or both 1 . However, it is now well established that an impairment of the insulin secretion from the pancreatic β-cells constitutes important pathophysiological factors in the development of diabetes mellitus 2 . The β-cells of islets of Langerhans contribute to glucose homeostasis by sensing changes in the plasma glucose concentration and accordingly adjusting the rate o insulin release 3 . Previous study suggests that to be recongnized as stimulus for insulin release, glucose must be metabolized first 4 . Glucose is the physiologically most important secretagogue. In line with the early observation that increased ATP-ADP ratio by glucose metabolism (glycolysis) causes membrane depolarization. Glucose induced depolarization and insulin secretion is initiated by a reduction of the K + permeability of the β-cells mediated by closure of ATP-sensitive K + channels. When the resulting depolarization reaches a threshold potential, the voltage dependent Ca ++ channel opens with a subsequent influx of the ion 5 .
The increases of intracellular Ca ++ concentration initiate contractile process and move insulin granules to plasma membrane for exocytosis into the circulation 6 . The changes of membrane potential play an important role in the regulatory process of insulin secretion [7] [8] [9] [10] [11] [12] . The process of glucose induced insulin release is associated with an intracellular accumulation of calcium within the pancreatic β-cell 13 .
Materials and Methods

Materials:
Reagents of analytical grade, deionized water, collagenase, Hepes buffered medium, bovine serum albumin, glucose, sucrose were used. The study was conducted in Research Division, BIRDEM, Dhaka, during the period of 2001 to 2002.
Media:
All the experiments were performed with a Hepes buffered medium as the physiological preincubation medium. Hepes buffered medium was also used as incubation media containing the different concentration of Na + & K + in different glucose concentration. All media were supplemented by bovine serum albumin 1 mg/ml.
Isolation & preparation of pancreatic islets:
Pancreatic islets were isolated with collagenase digestion 14 from normal Long-Evans rat weighting 180 -250 gm after ether anesthesia & cervical dislocation. The abdomen was opened and pancreas was taken out. The pancreas was taken in 1 ml Hepes buffer and 1 ml collagenase solution & chopped out. Then it is transferred into two shaking vials and shaken. The intact islets were allowed to settle down. Islets were then transferred to a petry dish containing Hepes buffer and supplemented with bovine serum albumin. From the petry dish islets were picked up again into a medium containing 3 mM glucose. After preincubation in 3 mM glucose, batches of islets were transferred to petry dishes each containing 1 ml of 0 mM, 3 mM, 11 mM and 20 mM glucose solution and incubated for 1 hour. After appropriate incubation, the islets were rinsed for 2 minutes in ice-cold sucrose solution of 300 mM for removing the extracellular electrolytes. (Table -I) .
Concentration of Na + increased gradually with the increasing concentration of glucose upto 11 mM and it became almost steady at 20 mM. Na + concentration was found to be increased significantly when the islets were incubated in 11 mM glucose as well as in 20 mM glucose as compared to both 0 mM (P=0.002, P=0.001 respectively) and 3 mM glucose (P=0.021, P=0.006 respectively). No significant difference was found when the islets were exposed to 3 mM and 20 mM glucose as compared to 0 mM and 11 mM glucose respectively. Concentration of K + also increased gradually with the increasing concentration of glucose upto 11 mM with no further increase in 20 mM. K + concentration was found to be increased significantly when the islets were incubated in 11 mM glucose as well as in 20 mM glucose as compared to both 0 mM (P=0.001, P=0.001 respectively) and 3 mM glucose (P=0.001, P=0.002 respectively). No significant difference was observed when the islets were exposed to 3 mM and 20 mM glucose as compared to 0 mM and 11 mM of glucose respectively. found to be increased significantly when the islets were incubated in 11 mM glucose as well as in 20 mM glucose as compared to both 0 mM (P=0.001, P=0.002 respectively) and 3 mM glucose (P=0.005, P=0.005 respectively). No significant difference was observed when the islets were exposed to 3 mM and 20 mM glucose as compared to 0 mM and 11 mM glucose respectively.
Concentration of Mg ++ was already increased at 3 mM glucose and it became steady at 11 mM and 20 mM glucose. Mg ++ concentration was found to be increased significantly when incubated in 3 mM, 11 mM as well as in 20 mM glucose as compared to 0 mM (P=0.016, P=0.021, P=0.046 respectively). No significant difference was observed when the islets were exposed to 20 mM glucose as compared to 3 mM and 11 mM glucose respectively.
Discussion:
When β-cells are exposed to glucose a complex series of cellular events occur culminating in a rise in cytosolic free Ca ++ concentration that has been correlated with the insulin release. Calcium flux studies shows that as glucose increases there is a progressive increase in Ca ++ spiking activity and this is due to increase in Ca ++ uptake [15] [16] [17] [18] .
In this study, Ca ++ increased to almost significant level (P=0.059, Table - probably due to mechanism other than depolarization. Intracellular Mg ++ also rises but the effect is maximum at 3 mM glucose. In the present study, the intracellular responses of the ions to different concentration of glucose in a physiological medium were found which is due to underlying ionic events for insulin release.
